The report by Singh and Carr (1966) demonstrating that the gonads of early 45,X embryos appear normal by both gross and microscopic examination has resulted in speculation that some 45,X individuals might have normal sexual development. This report deals with a patient who had a 45,X karyotype, normal sexual development, and regular menstrual periods. No evidence of mosaicism was demonstrated.
The report by Singh and Carr (1966) demonstrating that the gonads of early 45,X embryos appear normal by both gross and microscopic examination has resulted in speculation that some 45,X individuals might have normal sexual development. This report deals with a patient who had a 45,X karyotype, normal sexual development, and regular menstrual periods. No evidence of mosaicism was demonstrated.
Case Report
The patient (HFH Med. No. 193 01 19) was first seen at the Henry Ford Hospital when she was 14j years old. She was referred for the evaluation of short stature and mental retardation. The patient was born to a 22-yearold, gravida 1, abortus 0 mother after 8 months' gestation and weighed 1904 g. Her father, at that time, was 27 years old. At birth she was apnoeic and had a poor heart beat but responded quickly to resuscitation and had no additional respiratory distress, jaundice, or cyanosis. Her parents first became concerned about her development at 9 months of age because she was not able to sit. Her subsequent development was slow but her mother could give very few details. The patient walked at approximately 21 months of age and started riding a bicycle at 14 years of age. She was always shorter than her peers. Her height was consistently below the 3rd centile except for a brief period between the ages of 10 to 12 years when it rose to slightly above the 3rd centile. It was at that time that the patient had her adolescent growth spurt. She had the onset of her menses at 11 years of age and the menstrual periods have been regular since that time. Breast development and other secondary characteristics developed at approximately the same time as the menarche. The family history revealed that there was a normal, younger male sib, no miscarriages, and that the maternal and paternal grandmothers had diabetes mellitus.
Physical examination revealed a very short, hyperactive, retarded child with pinched facies who had Received 29 December 1970. metallic retainers on her upper teeth (Fig. 1) Radiological examination of the chest revealed that the heart size was at the upper limits of normal. There was a prominent main pulmonary artery segment, the right pulmonary artery was also slightly prominent and there was some suggestion ofprominence of the right ventricle. The ascending aorta appeared to be to the right of the midline. In the absence of any abnormalities on clinical examination of the heart, it was felt that these changes were within the range of normal. Radiological examination of the skull revealed 'some suggestion of decrease in size of the sella turcica', no other abnormalities were noted. Examination of the long bones demonstrated advanced skeletal maturation with the epiphyses fused. The bones had the normal adult appearance. Because of the cytogenetic studies described below, it was decided to inspect her internal genitalia through a laparoscope (Figs. 2 and 3 (Fig. 4) consistently 45,X. Unfortunately, culture of the ovarian tissue was unsuccessful; however, we were unable to demonstrate sex chromatin in the smooth muscle of the blood vessels in the biopsy specimen.
A second possible explanation of the phenotype relates to the presence of two cell lines, 46,XX and 45,X at an earlier time in the patient's life with selective disappearance of the 46,XX cell line. While Taylor (1968) has described this type of invivo clonal evolution, Taysi, Kohn, and Mellmen (1970) have observed that most patients who have chromosome mosaicism will continue to demonstrate this mosaicism when retested years later.
The third and most likely explanation is that the ovary in the 45,X patient is anatomically and histologically normal at the early stages of gestation and undergoes atrophy with disappearance of the follicles over periods of time that vary from individual to individual. After the 45,X karyotype was described in patients with Turner's syndrome, it was assumed that two X chromosomes were necessary for the development of the fetal ovary and that in the absence of a fetal gonad, the Fallopian Carr, Hagger, and Hart (1968) found both clusters of germ cells without follicles and apparently normal primordial follicles in an 45,X infant. Fr0land, Zykke, and Zachau-Christiansen (1963) and Conen and Glass (1963) found primordial follices in the ovary of an 45,X infant while a second infant reported by Conen and Glass and the two infants examined by Court Brown et al (1964) had the streak ovaries without germ cells or primordial follicles but with the abundant ovarian stroma that is typical of the ovary of the adult patient with gonadal dysgenesis. Hodel and Egli (1965) found no germ cells in the ovary of the 45,X infant they examined. In a recent report, Bove (1970) found germ cells and germinal nests simulating primordial follicles but no normal follicles. The high incidence of infants who have a 45,X karyotype and who also have germ cells and primordial follicles is in contrast to the rarity of these findings in adolescent and adult patients with the same karyotype. Bahner et al (1960) reported a 45,X female who had normal menses until the age of 39 (her age at the time of that report) and who gave birth to a normal male child at 31 years of age. Spontaneous menstruation in patients with 45,X karyotypes has been reported by several investigators (Stewart, 1960; Lindsten, 1963; Monardo, 1965) .
The gradual but variable rate of loss of germ cells in patients with Turner's syndrome (45,X) is analogous to the gradual loss of germ cells in patients with Klinefelter's syndrome (XXY). Lanman et al (1960) found no germ cells in a testicular biopsy from a patient with double aneuploidy, Klinefelter's syndrome and Down's syndrome, while FergusonSmith (1959) found that some prepubertal patients with Klinefelter's syndrome had reduced numbers of germ cells and others had no germ cells.
It is probable that as cytogenetic studies are performed in large phenotypically normal populations or as the 45,X infants found in newborn surveys are followed, other examples of variation in the rate of loss of germ cells and follices in 45,X individuals will be found. Summary A patient is presented who had a 45,X karyotype, with no evidence of mosaicism, in whom sexual development was normal, and who had normal menstrual periods. Ovarian biopsy revealed both oocytes and primordial follicles and a structure strongly suggestive of a regressing corpus luteum. These findings are interpreted in the light of the histologically normal ovaries in early abortuses with the 45,X karyotype in whom oocytes are found within the ovary and the gradual disappearance of the ova over a variable period of time which can extend for many years. The defect in Turner's syndrome then is not one of absent germ cells but rather one of inability to maintain the ova and primary follicles that are originally present.
